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Outline

• Climate in general
• Current Climate Changes
• Future Changes
• Climate Extremes



http://www.stateclimate.org 
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CLIMATE











Climate is not static



But, severe Missouri River floods often stem from the combination of a prolonged  wet period,
 rapid snowmelt, and heavy spring rains.   

Seasonality of Precipitation
Spring is the Missouri Basin’s Rainy Season

 



Paleoclimate Perspective
Tree ring reconstructions of Palmer Drought Severity Index (PDSI)
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Interannual and decadal climate variability resulting in shifts between 
wet and dry conditions common over the last 1000 years

Cook, E.R., et al. (2008)
Data from NOAA National Climatic Data Center

 



Climate variability in the Missouri 
Basin

• ENSO
• PDO
• AO/NAO
• TAG
• WPWP
• Local conditions
• Climate change
• Others

• Note – much of the variability is still unexplained

 



CLIMATE CHANGES



Derived from

• http://nca2014.globalchange.gov/























ADDITIONAL LOCAL 
CHANGES



• http://www.ncdc.noaa.gov/cag/time-
series/us 

http://www.ncdc.noaa.gov/cag/time-series/us
http://www.ncdc.noaa.gov/cag/time-series/us
http://www.ncdc.noaa.gov/cag/time-series/us


Summer Temperature 
Trends (June – August) SD









Summer Precipitation 
Trends (June – August)
SD



Spring and Fall 
Precipitation Trends SD







ET – Evapotranspiration, a combination of surface 
evaporation and transpiration from a crop
Calculated based on temperature index



Other changes

• Winter warming
• Higher dew points/humidity
• Lower summer highs – reduced ET



PROJECTED CLIMATE 
CHANGES





Changes

• Complex – not just overall warming
• Precipitation changes
• Changes during year
• Max/min
• Locational























CHANGING EXTREMES



Missouri River Run-off









Bigger extremes

• Lemmon/Lead 2013 (near 50”)
• Canton/Sioux Falls 2014 (June 19.75”)
• Brookings 2010

• Breaking records by large amounts





Summary

• Large number of variables in the climate of 
the plains

• Variability issues – continue/worsen
• Overall warming should continue (trend)
• Precipitation increasing – w/large variabilities
• Shifting seasons



Summary - 2

• SD-specific 
– Reworking state drought plan – opportunity for 

interaction – drought planning
– Monitoring in the state http://climate.sdstate.edu
– Climate education opportunities
– SDSU Extension connections

http://climate.sdstate.edu/




– Dr. Dennis Todey
– South Dakota State Climatologist
– dennis.todey@sdstate.edu
– 605-688-5678
– http://climate.sdstate.edu
– Facebook:  SDSUclimate
– Blog:  http://www.sustainablecorn.org/blog/ 

Questions?

mailto:dennis.todey@sdstate.edu
mailto:dennis.todey@sdstate.edu
http://climate.sdstate.edu/
http://climate.sdstate.edu/
http://www.sustainablecorn.org/blog/




Records of wetness

• Instrumented – best
• Proxies – longer, but not as accurate

– Tree rings
– Lake cores (salinity)



Tree ring reconstructions

http://www.ncdc.noaa.
gov/paleo/newpdsi.
html

Northeast 
Iowa



Cocorahs

http://www.cocorahs.org



CoCoRaHS

• Volunteer precipitation monitoring
• Local information
• Plotted immediately
• Validation of local conditions

• Used by, state climatologists, NWS, various 
other….



CoCoRaHS

• 4 inch diameter rain gauge
• Sign up on-line

• Always looking for people
• http://www.cocorahs.org

• Help yourselves and us…..

http://www.cocorahs.org/
http://www.cocorahs.org/

